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Discussion and decision
1 Introduction

As a result of [92#22][LTE/eD2D], RAN2 agreed the  (REL-13) CR to 36.331 on introducing eSL in R2-157148 (but later revised this to include the outcome of [92#27][LTE/eD2D] - Inter-PLMN coordination in in R2-157186). During e-mail discussion 92#22 some companies requested clarification regarding some of the terms used in the CR/ now specification. In particular this concerned the terms sidelink relay, acting as relay/ having a selected relay/ acting as remote. It was also noted that the terminology relates to we model the inter-layer interaction i.e. it might be possible/ easier to completely avoid the terms depending on how the interlayer interaction is modelled. This contribution investigates the inter layer modelling and how it affects the specification of the threshold based conditions (i.e. for using/ requesting sidelink resources). The contribution actually proposes to adopt an inter-layer modelling that furthermore simplifies the specification of such conditions.

2 Discussion

2.1 Introduction

Current situation
SIB19 includes thresholds for both relay UE and remote UE. These thresholds control the requesting and usage of resources, including connection establishment for both discovery and communication, i.e. as follows:

· 
Sidelinek discovery: if RSRP below high and above low (for relay UE) threshold the UE may initiate connection establishment and sidelink UE information for relayUE (to request resources) and use the resources provided by broadcast signalling (i.e. for dedicated resources EUTRAN takes care)

· 
Sidelink communication: threshold operation is similar as for discovery, and actually based on the thresholds in SIB19, but only applies for a remote UE (relay UE performs relay related communication in connected). W.r.t. resource requesting, threshold checking seems missing for communication establishment and sidelink UE information message setting

Further details are provided in Annex A.1 which also illustrates that there are some problems with the current specification, namely:

· 
The threshold checking for sidelink communication seems incomplete

· 
Most of the threshold checks do not cover use of the hysteresis

· 
The specification uses terminology that is not unambiguously defined e.g. acting as sidelink relay

We think a different way of modelling the inter-layer interaction (as discussed below) may address these problems, while also simplifying the specification.

Potential inter-layer interaction model

The following table shows different successive steps that may be performed by a remote UE
	No
	Description
	Remarks

	A.1
	Upper layers configure UE-AS to receive/ transmit discovery/ communication
	

	A.2
	UE-AS informs upper layers that it moves out of coverage i.e. that relay related discovery resources are obtainable considering thresh condition (with hysteresis). I.e. UE can either use broadcast resources or may request by dedicated signalling
	UE-AS keeps upper layers informed while configured to perform discovery/ communication

	A.3
	Upper layers configure UE-AS to perform relay related discovery (monitor, transmit solicitation)
	

	A.4
	In case of solicitation, UE-AS requests discovery announcement resources, if required (i.e. if in connected, or if broadcast resources are not provided)
	

	A.5
	In case of solicitation, UE-AS performs relay related discovery announcement (transmit solicitation)
	

	A.5
	UE-AS informs upper layers about availability of suitable relay(s)
	UE-AS keeps upper layers informed while configured to perform relay related discovery

	A.6
	Upper layers configure UE-AS to perform relay related communication
	


Tab. 1 Remote UE operation

A similar table can be drafted for the relay UE

	No
	Description
	Renarjs

	B.1
	UE-AS informs upper layers that it moves towards the outer edge of the cell i.e. that relay related communication resources are available considering thresh condition (with hysteresis) 
	UE-AS keeps upper layers informed while PCell broadcasts concerned thresholds in SIB19

	B.2
	Upper layers configure UE-AS to perform relay related discovery (periodic announcement and/ or in response to solicitation)
	

	B.3
	Upper layers configure UE-AS to monitor relay related communication
	UE-AS passes received communication to upper layers

	B.4
	Upper layers configure UE-AS to transmit relay related communication
	


Tab. 2 Relay UE operation

According to the current specification, the UE informs upper layers about the availability of resources for relay discovery/ communication. As part of this operation, the UE performs the threshold checks (including hysteresis). We could thus assume that upper layers configure the UE to transmit relay related discovery announcements only if the threshold checks are met. In other words, when the UE requests the concerned resources (A.4) or uses them to transmit announcements (A.5), it need not really perform the threshold checks again.

Observation 1
There is no real need to specify that the remote UE performs the threshold checks upon using the relay related discovery resources when assuming that upper layers configure the associated relay related discovery operations only when the radio conditions are met.

Dedicated resource related aspects

As indicated in the previous, it should be easy to remove the treshold checks upon transmissions simply by referring to ‘if upper layers configure the UE to perform the concerned relay related transmission’. For the checks upon dedicated resource requests (i.e. connection establishment, SidelinkUEInformation), the situation is less obvious. Let’s consider two possible options for the inter-layer interaction:

a) 
AS merely indicates radio condition to NAS, upon which NAS requests UE to perform relay related transmission. Subsequently UE-AS requests dedicated resources, which may fail

b) 
AS requests dedicated resources by itself, taking into account thresholds, and informs NAS about availability of such resources. Subsequently NAS configures the UE use the relay specific resources for transmissions

With model b) the thresholds checks upon actions related to requesting dedicated resources would remain in AS i.e. only the checks upon using the resources would become redundant. A main advantage of model b) is that it results in a consistent NAS behavior for both cases (i.e. it just switches between the available Tx resources i.e. relay related and normal). As model b) concerns pro-active AS approach, it more or less requires AS anyhow has to know that it should consider relay related resources (e.g. made aware that the ongoing sidelink activities may be handled via relay related resources). As such awareness however also seems useful for the case broadcast resources are used (i.e. to perform relay related activities e.g. measurements only when useful. Hence, such pro-active AS behavior seems feasible.

Observation 2
Also for the case of dedicated resources, it seems feasible if AS indicates availability of relay related resources that are ready to use considering radio conditions.
Final remarks
An approach using this kind of modelling would make it possible to simplify the specification significantly as a lot of threshold checking may be removed. On the downside, the threshold checking would be specified somewhat more loosely with this approach as it involves/ merely affects the interaction with upper layers. Furthermore, a change of inter-layer modelling may affect other working groups (i.e. CT1). As this seems an issue that requires some further consideration, we propose:

Proposal
RAN2 is requested to consider removing the threshold checks as part of the resource request and usage procedures by adopting an alternative inter-layer modelling
3 Conclusion & recommendation
This contribution discusses the inter-layer interaction regarding relay related resource operation, indicating that a different model may simplify the specification but also results in less explicit specification of the associated requirements. The document includes the following proposals that RAN2 is requested to discuss and conclude:

Proposal
RAN2 is requested to consider removing the threshold checks as part of the resource request and usage procedures by adopting an alternative inter-layer modelling

If RAN2 agrees to adopt the alternative inter-layer modelling approach, Samsung will be happy to prepare a corresponding text proposal (also addressing the other remaining issues indicated in Annex A.

4 References

[1] TS 36.331 Radio Resource Control
A Background (Annex)

A.1 Overview of thresholds (PDU & procedural)

SIB19 includes thresholds for both relay UE and remote UE, as shown below.



discConfigRelay-r13



SEQUENCE {




discThreshHiRelayUE-r13


RSRP-Range




OPTIONAL,
-- Need OR




discThreshLoRelayUE-r13


RSRP-Range




OPTIONAL,
-- Need OR




discHystMaxRelayUE-r13


ENUMERATED {dB0, dB3, dB6, dB9, dB12, dBinf},




discHystMinRelayUE-r13


ENUMERATED {dB0, dB3, dB6, dB9, dB12},





-- Uu threshold




discThreshHiRemoteUE-r13

RSRP-Range




OPTIONAL,
-- Need OR




discHystMaxRemoteUE-r13


ENUMERATED {dB0, dB3, dB6, dB9, dB12},





-- Uu threshold

The thresholds control the requesting and usage of resources, including connection establishment, i.e. as follows:

· Sidelinek discovery: if RSRP below high and above low (for relay UE) threshold the UE may initiate connection establishment and sidelink UE information for relayUE (to request resources) and use the resources provided by broadcast signalling (i.e. for dedicated resources EUTRAN takes care)

· Sidelink communication: threshold operation is similar as for discovery, and actually based on the thresholds in SIB19, but only applies for a remote UE (relay UE performs relay related communication in connected). W.r.t. resource requesting, threshold checking seems missing for communication establishment and sidelink UE information message setting

	Section
	Text
	Remarks

	5.3.3.1a
Conditions for establishing RRC Connection for sidelink communication/ discovery
	3>
if configured by upper layers to transmit relay related sidelink discovery announcements:

4>
if the UE is acting as relay; and if the RSRP measurement of the cell on which the UE camps is below discThreshHiRelayUE, if included in SystemInformationBlockType19 of the cell on which the UE camps; and above discThreshLoRelayUE, if included in the same SystemInformationBlockType19; or

4>
if the UE is selecting a relay/ has a selected relay; and if the RSRP measurement of the cell on which the UE camps is below discThreshHiRemoteUE, if included in SystemInformationBlockType19 of the cell on which the UE camps:


	Sidelink communication is not covered

Hysteresis are not covered

Using somewhat ambiguous terms acting as relay/ is selecting relay

	5.10.2.2
Initiation
	4>
if the UE is acting as relay; or:

4>
if the UE has a selected relay; and if SystemInformationBlockType19 is broadcast by the PCell and includes discConfigRelay; and if either discThreshHiRemoteUE is not included in SystemInformationBlockType19 or the RSRP measurement of the PCell is below discThreshHiRemoteUE;
5>
initiate transmission of the SidelinkUEInformation message to indicate the relay related sidelink communication transmission resources required by the UE in accordance with 5.10.2.3;


	Hysteresis are not covered

Using somewhat ambiguous terms acting as relay/ is selecting relay

	5.10.2.2
Initiation
	4>
if the UE is acting as relay; and if SystemInformationBlockType19 includes discConfigRelay; and if the RSRP measurement of the PCell is below discThreshHiRelayUE, if included in SystemInformationBlockType19; and above discThreshLoRelayUE, if included in SystemInformationBlockType19:

4>
if the UE is selecting a relay/ has a selected relay; and if SystemInformationBlockType19 includes discConfigRelay; and if discThreshHiRemoteUE is not included or the RSRP measurement of the PCell is below discThreshHiRemoteUE:

5>
initiate transmission of the SidelinkUEInformation message to indicate the PS related sidelink discovery announcement resources required by the UE in accordance with 5.10.2.3;


	Hysteresis are not covered

Using somewhat ambiguous terms acting as relay/ is selecting relay

	5.10.2.3
	4>
if the UE is acting as relay; and if SystemInformationBlockType19 includes discConfigRelay; and if the RSRP measurement of the PCell is below discThreshHiRelayUE, if included in SystemInformationBlockType19; and above discThreshLoRelayUE, if included in SystemInformationBlockType19; or

4>
if the UE is selecting a relay/ has a selected relay; and if SystemInformationBlockType19 includes discConfigRelay; and if discThreshHiRemoteUE is not included or the RSRP measurement of the PCell is below discThreshHiRemoteUE:

5>
include discTxResourceReqPS and set it to indicate the number of discovery messages for PS related sidelink discovery announcement(s) for which it requests E-UTRAN to assign dedicated resources as well as the concerned frequency, if different from the primary;


	Sidelink communication is not covered

Hysteresis are not covered

Using somewhat ambiguous terms acting as relay/ is selecting relay

	5.10.4
Sidelink communication transmission
	1> if the transmission concerns relay communication; and the UE is capable of sidelink relay or remote operation:

2>
if the UE is in RRC_IDLE; and if the UE is selecting a relay/ has a selected relay: configure lower layers to transmit the sidelink control information and the corresponding data using the resources, as specified previously in this section, only if the following condition is met:

3>
if the RSRP measurement of the cell on which the UE camps is below discThreshHiRemoteUE, if included in SystemInformationBlockType19;


	

	5.10.6
Sidelink discovery announcement
	2>
if the UE is acting as relay; and if the RSRP measurement of the PCell/ the cell on which the UE camps is below discThreshHiRelayUE, if included in SystemInformationBlockType19; and above discThreshLoRelayUE, if included in SystemInformationBlockType19; or

2>
if the UE is selecting a relay/ has a selected relay; and if the RSRP measurement of the cell on which the UE camps is below discThreshHiRemoteUE, if included in SystemInformationBlockType19:

3>
if the UE is configured with discTxPoolPS-Dedicated; or
3>
if the UE is in RRC_IDLE; and if discTxPoolPS-Common is included in SystemInformationBlockType19:

4>
select an entry of the list of resource pool entries and configure lower layers to use it to transmit the sidelink discovery announcements as specified in 5.10.6a;

3>
else if the UE is configured with discTxResourcesRelay set to scheduled:

4>
configure lower layers to transmit the sidelink discovery announcement using the assigned resources indicated by scheduled in discTxResourcesRelay;


	

	5.10.10.3
AS- conditions discovery transmission for relay UE
	1>
if in RRC_IDLE; and if the UE’s serving cell is suitable as defined in TS 36.304 [4]; and if SystemInformationBlockType19 includes discConfigPS including discTxPoolPS-Common and discConfigRelay:

2>
if neither discThreshHiRelayUE nor discThreshLoRelayUE is included in SystemInformationBlockType19;

2>
else if AS-layer conditions specified in this section were not met; and if the RSRP measurement of the PCell is below discThreshHiRelayUE by discHystMaxRelayUE, if included in SystemInformationBlockType19; and above discThreshLoRelayUE by discHystMinRelayUE, if included in SystemInformationBlockType19 (entry);

2>
if AS-layer conditions specified in this section were met; and if the RSRP measurement of the PCell is below discThreshHiRelayUE, if included in SystemInformationBlockType19; and above discThreshLoRelayUE, if included in SystemInformationBlockType19 (stay);


	

	5.10.11.2
AS- conditions relay communication transmission for remote UE
	1>
else if in RRC_IDLE; and if the UE’s serving cell is suitable as defined in TS 36.304 [4]; and if SystemInformationBlockType18 includes commTxPoolNormalCommon and commTxAllowRelayCommon; and if SystemInformationBlockType19 includes discConfigRelay:

2>
if discThreshHiRemoteUE is not included in SystemInformationBlockType19;

2>
else if the AS-layer radio conditions specified in this section were previously not met; and if the RSRP measurement of the PCell is below discThreshHiRemoteUE by discHystMaxRemoteUE (entry);

2>
if the AS-layer radio conditions specified in this section were previously met; and the RSRP measurement of the PCell is below discThreshHiRemoteUE (stay);


	


A.2 Current inter-layer interaction

Communication
5.10.4
Sidelink communication transmission

A UE capable of sidelink communication that is configured by upper layers to transmit sidelink communication and has related data to be transmitted or a UE capable of relay related sidelink communication that is configured by upper layers to transmit relay related sidelink communications shall:

.. (less relevant parts omitted)

1> if the transmission concerns relay communication; and the UE is capable of sidelink relay or remote operation:
2>
if the UE is in RRC_IDLE; and if the UE is selecting a relay/ has a selected relay: configure lower layers to transmit the sidelink control information and the corresponding data using the resources, as specified previously in this section, only if the following condition is met:

3>
if the RSRP measurement of the cell on which the UE camps is below discThreshHiRemoteUE, if included in SystemInformationBlockType19;

5.10.11.2
AS- conditions relay related sidelink communication transmission for sidelink remote UE

A UE capable of sidelink remote UE operation shall inform upper layers that it is configured with radio resources that can be used for relay PS related sidelink communication transmission if the following conditions are met:
Discovery
5.10.6
Sidelink discovery announcement

.. (less relevant parts omitted)

A UE capable of PS related sidelink discovery that is configured by upper layers to transmit PS related sidelink discovery announcements shall:

.. (less relevant parts omitted)

1>
else if the frequency used to transmit sidelink discovery announcements concerns the serving frequency (RRC_IDLE) or primary frequency (RRC_CONNECTED); and if the UE’s serving cell (RRC_IDLE) or PCell (RRC_CONNECTED) is suitable as defined in TS 36.304 [4]:

2>
if configured by upper layers to transmit non-relay PS related sidelink discovery announcements; or 

2>
if the UE is acting as sidelink relay UE; and if the RSRP measurement of the PCell or the cell on which the UE camps is below threshHigh, if included in relayUE-Config within SystemInformationBlockType19; and above threshLow, if included in relayUE-Config within SystemInformationBlockType19; or

2>
if the UE is selecting a sidelink relay UE / has a selected sidelink relay UE; and if the RSRP measurement of the PCell or the cell on which the UE camps is below threshHigh, if included in remoteUE-Config within SystemInformationBlockType19:

3>
if the UE is configured with discTxPoolPS-Dedicated; or
3>
if the UE is in RRC_IDLE; and if discTxPoolPS-Common is included in SystemInformationBlockType19:

4>
select an entry of the list of resource pool entries and configure lower layers to use it to transmit the sidelink discovery announcements as specified in 5.10.6a;
5.10.11.3
AS- conditions relay PS related sidelink discovery transmission for sidelink remote UE

A UE capable of sidelink remote UE operation shall inform upper layers that it is configured with radio resources that can be used for relay related sidelink discovery transmission if the following conditions are met:
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